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Zusammenfassung 

Zur Ermittlung des Einflusses der Partikelgrofle eines Aerosols auf die Absorption. aus dem At. 
mungstrakt wurden polydisperse Dinatrium-Fluoreszeinaerosole (MMD ae U, 3,5 und 4,4 fjm. aus 
festem Aggregatzustand) erzeugt und unter gleichbleibenden Beatmungsbediagungen 2 Beagle- 
Hunden mit ttberdmckbeatmung mit einer spezieU fur diesen Zweck geschaffenen Apparatur 
appliziert. Nach erfolgter Applikation wurde die Menge des absorbierten Fluoreszein an Hand 
des Plasmakonzentrationsverlaufea ermittelt und mit einer Modifikation der Methode von Loo 
Riegelmann ausgewertet. Eine maximale Deponierung im Atemtrakt wurde mit dem 3,6-^m. 
Aerosol erzielt. Fluoreszein wurde schnell aus dem Atemtrakt in einer Reaktion 1. Ordnung ab- 
sorbiert. Die Absorptionsratenkonst ante war unabhangig von der Partikelgrofie und moglicherweise 
auch vom Ort der Deponierung. Die durchschnittlichen Halbwertszeiten der Absorption betrugen 
bei den beiden Hunden 17,3 und 11,4 Minuten. 

Deskripioren: Atemtrakt - Aerosolinhalation - Apparatur - Fluoreszein- Natrium - Absorption - 
Geschwindigke i tskonst ante 

Summary , 

To determine the effect of aerosol particle size upon absorption from the respiratory tract (RT), 
solid, polydisperse disodium fluorescein aerosols (MMD fte 1-1, 3.5 and 4.4/im) were delivered under 
the same respiratory regime direct to the RT of 2 Beagle dogs by positive pressure ventilation 
using a purpose designed administration system. Subsequent to aerosol administration the 
amount of fluorescein absorbed as a function of time was estimated from plasma concentration 
versus time and intravenous control data using a modified Loo Riegelman method. Maximum 
fractional deposition within the RT occurred with 3.5 f*m aerosol. Fluorescein was absorbed ra- 
pidly from the RT according to an apparent first-order process the rate constant for which was 
independent of particle size and possibly regional deposition. Average values for absorption 
half lives in the 2 dogs were 17.3 and 11.4 minutes. 

Key words: Respiratory Tract - Inhalation Aerosols - Aerosol Administration System - Disodium 
Fluorescein - Pulmonary Absorption - Absorption Rate Constant 
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Introduction 

The major uses of inhalation aerosols in medicine are a) for local administration JH 
drugs to the respiratory tract for prophylactic and therapeutic control of bronchkll 
£S? & f ? ^ a, „ dM «°?»» <>f P«lmonary disorders. Most diagnostic aerosokifl 
consist of water-insoluble radiolabeled particles, used to assess chronic obstructive # 
airways disease (Agnew et al., 1981) or mucociliary clearance rates (Pavia et al., 1980) 4$ 

2^r er ' ^ C , eD K r/ 1 ? (HuCh0 ° 6t aL ' 1981 : Jones et al - ^ve indicated tWj&ft? 

■otaU. radiolabeled diagnostic aerosols may also be used to determine changes £tlt=' 
Pulmonary epithelial permeability with a view to predicting, and thus preventing*"' 
the onset of oedema associated with many pulmonary disorders. g? >® 
Despite the advantages offered by the large absorptive area of the respiratory tract-3 
Ha ch and Gross 1964) with few exceptions eg. Ergotamine aerosol Inhalation^ t?d 

hL J ^ n aer °u 0 ^ f ° r drUg deliver ? to «» s y stemic circulation has ho It 
been exploited This probably reflects dosimetry difficulties associated with this " 
type of drug delivery. m ,. , 

laL™^ Uptal f e ° f a Vari6ty ° f con 'POunds delivered as intratracheal instil -SI 
lations to the mammalian repiratory tract, Schanker and co-workers [4, 12, 22 271 ^ I 
transf pr H one <* the most significant factors effecting the rate at which a oluteS 
transfered from the airways to the vasculature is its partition coefficient. They 
showed that m comparison to lipophobic solute transport, which is confined pi 
e ^ tracellu | ar / oute s» transcellular transport of lipophilic solutes was rapid 
A compound presented as an mhalation aerosol cannot be absorbed unless it is first 
deposited in the respiratory tract. Total and regional deposition of inhaled particles 

^^tTsvs^ t tnown to be functions ° f aer ° so1 p articuiate 

actenstics [16, 17 23, 28] and respiratory variables [25]. In order study the effect - 
iZZ theSe 1 faCfc0rS U P° n the de P° siti °° ^d absorption of drugs Resented a M 
USS a ?' 8 SyStGm ^ d6Sigried f6] to d el^erosols under a variety o ' 
Z^l 1?*?%?' r6gimeS t0 the Beagle - The P rese nt communication describes 
T tCm T US6d tQ deterraine effect of aerosol particle size 
SSohrfS^S a u arke , r C< T° Hnd > fluorescein, delivered as a variety of 
Ell fo dlS0dl " m ; aIt '. und « the same respiratory regime to 2 Beagle dogs. 
Subsequent to aerosol administration pulmonary absorption rates were determined 
by pharmacokinetic techniques [6]. Previous studies [7] have shown that followhS 

T£lltL^-r<° f ^ S61Uti0D ° f itS diSOdiuni SaIt ' fluorescein irtSv 
available for absorption from the canine respiratory tract. 

Materials and Methods 

Mmnesota/USA) which manufactures dry aeroso. but has since been used wfth a consent outp^ 



Fig. 1 Diagrammatic representation of the apparatus designed to vmH]^ » * i ■ • 
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Valve Control Electronics 

sure transducer and flow monitor, q lt2 , q 3 and q t = flow rates, S lV = 2 way solenoid valve, 
S 2 v = solenoid operated inspiration/ expiration separator flap valve, S 3 v - 3 way solonoid valve. 
Valve control electronics: t = electronic time delay unit, u = constant speed motor, v - stepping 
gears. i ll2 , 3 = manual 2 way switches (subscripts refer to mains activation, cam-timer activation 
and solonoid valve SiY activation respectively). S 1>2 and 3 solonoids (Subscripts refer to S lV , S 2 v 
and S 3 v respectively). W lia „ ds adjustable cams. X lf2 and 3 = cam operated microswitches. 
The operation of the system is as follows: dried, charged neutralized aerosol enters the system 
at d at a rate of q 1 2 1 min" 1 . The inspiratory phase is characterised by aerosol passage along d 
(cam, w x down, to open x and close the 2-way valve s lV ; r s open) through gl and s 2V (w a up, to 
close x, and raise flap in s 2V ) via i, to the dog. At the beginning of expiration, rotation of the 
cams, w, cause the switch positions at x x and x 2 to ieverse simultaneously, this lowers the flap 
in s 2V to the expiratory position and opens s lV . Aerosol is diverted to waste by the vacuum flow 
rate q 3 via the particle traps e and f. To ensure that all aerosol is diverted away from the animal 
during expiration, q 3 is adjusted to marginally exceed (q l(2 ) such that a slight negative pressure 
(0.-5-1.0 cm H 2 0) may be recorded at g 2 with g l closed. The dog exphes passively via k and s 3V 
into the plethysmograph balloon, m. Expired particulate material is retained in the expiratory 
pipework and the electrostatic precipitator, k, charged to an appropriate voltage (11 kV in the 
present study) by h. On inflation of the plethysmograph balloon, m, ah is displaced fiom n, 
through the pneumotachograph head, o. The 3-way valve s 3V , is controlled by w 3 and x 3 . During 
expiration s 3V links m with the dog. At the beginning of inspiration m is connected to a vacuum 
of sufficient flow (q 4 ) to enable complete evacuation of the plethysmograph balloon m one in- 
spiratory phase. . . 
Throughout aerosol administration a prscalibrated pressure and flow meter linked to a twin pen 
recorder continuously monitors airway pressure at i and the expired volume at o. The meter 
converts the pressure differential across o to volume flow rate. This is then integrated with 
respect to time, to obtain a record of volume expired versus time. Mode control of the integra- 
tion circuitry in p reinitialises the volume vs t record when flow from n through o ceases (end 
of expiration). 
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• revenging to the left hand side of d, Fig. 1) the system used with both generators was iden- 
P *?aL W ensured that aerosol sampling and administration methodology could remain constant 
■ „ c r>Active of the generator employed. , , « ■ ^ 

investigations had established that equilibration times of three hours and 10 muuites 
S required to the aerosol output concentration of the fluidised bed and constant output , £ 
" iZ Jrespectively to climb from zero to an effectively constant output (steady state). D«»ng 
^equilmrfum period, priox to administration. aeiosol was drawn to waste at 2 traps mccrpo- 
Ted into the system (e and f Jig. 1: S lV open by closing r x and r, with r 8 open). 
* i vkoerimental protocol. Solid polydispexee disodium fluorescein aerosols (mass »^«««- 
il ? f namic diametei. MMD.„ 1.1, 3.5 and 4.4 pm; geometric standard devaat.on. ag. 1.6. 1.3 and 
■4f--SSiS™W were administered under the same respiratory regime by positive pressure ven- 
■ ifatiofto 2 aault male Beagle dogs (Body weight = 11.5 kg. both animals), ^alve control e ec- 
Sos of the administration system we,e adjusted to give inspiratcy expiatory t^mes of 
Is and 5.9 seconds respectively and total airflow through the system set o 9.95 < ± 0.1) mm. 

two larger aerosols were produced by a fluidised bed generator (F.g. 2 a) from jet-nul ed 
fcavaS l3L East Peckham. Kent, U.K.) disodium fluorescein (Pure AM. Koch Light Labo- 
Kries Ltd., Colnbrook, U.K.) previously dried for 72 hours at 70 C. The 1.1 aerosol was 
federated by a constant output nebulizer (Fig. 2b) from aqueous disodmm fluorescein solution 
?18 2 % w/v). Aerosol samples were obtained before and after administration for partich is.ze 
InalysU, using a cascade impactor (Model DC16, Dehon Besoarch Company PowelU Ohio, USA) 
n d concentration determination, according to the methods detailed in dark and Byron [Oh 
^nety minutes prior to surgery animals were sedated, 10 mg subcutaneous droper.do ( Dro lep- 
Janseen Pharmaceuticals Ltd., Martow, Bucks, U.K.) into the scuff of the neck The left 
aphenous vein was cannulated (intravenous cannula set Type 200/500/030, Portex Ltd., Hythe, 
Sent. U.K., filled with 5 U ml- lithium heparin; The Boots Company Ltd., Nottingham, ILL, 
b 0-9% w/v saline solution, "Polyfusor", The Boots Company Ltd.) and « * further 1 _0 mg dro- 
Lidol followed by 8 ml 26 mgmH sodium thiopentone rintraynr May and Baker Ltd., ^agen- 
bam Essex. U.K.) administered as separate intravenous boh. The animal was intubated (9.0 mm 
Magills endotracheal tube with inflatable cuff; McCarthys Surgical Divis.on, Biromgham. UK.) 
the endotracheal tube connected to the inspiration/ezpirotion separator valve of the admuta 
tion system (S 2 v Fig. 1) and. with the valve in the inspiratory mode (flap in upper position see 
Fig fid the sampling port, g, open (Fig. 1). the animal was allowed to respire normal* 
through S,v and g a while aerosol was diverted to waste (S lV open. F.g. 1). Approximately one 
mLufe later sufficLfc i.v. sodium thiopentone (125 to 300 mg; the dose vanes with annual) to 
^"complete respiratory, depression was given, g 2 closed and aerosol administration initiated 
bv closing r, and opening r 3 (see Fig. 1) simultaneously. 

Administration lasted 14 to 21 minutes afte. which time autonomous resp.ratoiy control wa 
Regained by the animal. To prevent mucociliary clearance of aerosol to the gastro-intestmal tract 
the endotracheal tube was left in position until the animal would no longer ******* 
Serial 3 ml blood samples were obtained during and for approximately 5 hours after ad minora- • 
tion for fluorescein determination. The amount of fluorescein absorbed £ £ 
tion of time, t, from plasma concentration. C, versus time data according to Method II of Clark 
and By Tie . Intravenous control data requhed for this method was obtained ten -to .same 
animab that had received aeiosol using the same sedative, anaesthetic and v«nt.l»to.y »gm« 
as those employed during aerosol administration but differing in that Ration employed 
aerosol free dry air. Animals were cannulated. an intravenous bolus dose of < 0.90o mg kg 
fluorescem { *Z limit for linear pharmacokinetics* Clark et al. [7] in 1 ml disodium fluorescein 
solution administered and serial blood samples obtained foi fluorescem determination. 
Assay of fluorescein. The concentrations and amounts of fluorescein throughout this article 
are expressed as equivalents of the anhydrous fluorescein dianion. The d.anion content of all 
samples was determined spectrofluorimetrically. 

Results 

Polvdisperse disodium fluorescein aerosols were administered under a controlled 
respiratory regime for up to 21 minutes, to 2 dogs using the apparatus shown in 

2 Z. Erkrank. Atm.org. Bd. 166 
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Table 1 Characteristics of the solid, log-normally distributed, disodium fluorescein aerosol df"^y 
livered to dog 1 and 2. The duration of ventilation (aerosol administration) in each experiment f 
also presented ~ 



Dog 


MMD W 




Concentration 


Ventilation time 




(/*m) 




(mg l-i) 


(min sec) 


1 


1.0 


1.6 


0.098 


16.00 


2 


1.1 


1.6 


0.097 


20.11 


1 


3.6 


1.2 


0.119 


14.04 


2 


3.4 


1.3 


0.110 


18.00 


1 


4.5 


1.3 


0.169 


20.10 


2 


4.4 


1.3 


0.183 


21.20 



•Hi 



7^ 



Fig. 1. During administration, total airflow was 9.95 ± 0.1 1 rain" 1 (Mean ± S.D.^I 
n = 6) and peak inspiratory pressures,, measured in the endotracheal tube, ranged^! 
10.5 to 12.0 cm H 2 0. Inspiratory and expiratory times were 1.95 and 5.9 sec respec^Pj 
tively; inspired tidal volume averaged 264.4 ± 10.5 ml in all experiments exceptff 
that involving 1.0/zm MMDae aerosol administration to dog 1, when the inspiratory : : J 
time was slightly shorter, 1.93 sec, and inspired tidal volume averaged 220 ml. ; -|§ 
Both animals received similar aerosols in terms of concentration and particle siz£l! 
distribution. All aerosols were log-normally distributed. Values for aerosol concent 
tration, MMD ae and eg are shown in Table 1 together with the duration of adrnirnVtl 
stration on each occasion. 

Fractional deposition of the different aerosols within the Beagle respiratory tracM§f 
and the inspiratory and expiratory sides of the administration system, following^ 

Table 2 Fractional deposition of the aerosol within the respiratory tract (dogs 1 and 2) and the f| 
inspiratory and expiratory sides of the administration system ">#f * 



Dog MMDae 


Fractional Deposition 


(/im) 






Inspiratory 


Absorbed via Exhaled 




losses 


respiratory tract 


1 1.0 


0.025 


0.322 0.653 


2 1.1 


0.029 


, 0.402 0.569 


1 3.6 


0.189 


0.616 0.195 


2 3.4 


0.216 


0.592 0.192. 


1 4.5 


0.479 


0.447 0.074 


2 4.4 


0.452 


0.456 0.092 


Table 3 Bioavailable fluorescein dose following the administration of three different disodium 


fluorescein aerosols under the same 


respiratory regime to dogs 1 and 2 


MMD a e Bioavailable 




(/im) dose (mg) 






Dog 1 


Dog 2 




1.1 0.64 


1.25 




3.5 1.41 


2.75 




4.4 2.95 


4.03 
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Fie 3 a and b Typical plasma fluorescein concentration versus time profiles following a) aero- 
sol and b) intravenous bolus administration of disodium fluorescein. Both sets of data were ob- 
tained from Dog 1. Aerosol (3.6 jam MMDac) administration (a) commenced at t = 0 and finished 
at t = 14 min 4 sec. The intiavenous fluorescein dose (b) was 1.513 mg. 
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Fig. 4 a and b 
Byron (1985) 
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determined by least mean squares regression analyses.. Administration commenced at t 
all cases. 



0 WlS 



ventilation, are shown in Table 2. Results obtained from both animals were in close jf 
agreement. Inspiratory losses and the amount expired were determined by washing^ 
the system between gi and k (Fig. 1) and assaying washings for fluorescein content.;^ 
Dose retained within the respiratory tract was determined from the amount ab-J|' 
sorbed, assuming that fluorescein was totally available from the tract subsequent^: 
to its administration as the disodium salt [6]. As aerosol particle size increased, a|| 
smaller fraction was exhaled and a larger proportion deposited on the inspiratory^ 
side of the system. Although maximum fractional deposition within the respiratory;! 
tract occurred with the 3.5 /urn MMD ae aerosol (Table 2), a greater mass of fluo-|| 
rescein was retained with the 4.4^am aerosol (Table 3) due to its greater concentra- ^ 
tion (Table 1) and increased administration period. 
Typical plasma fluorescein concentration versus time profiles after aerosol and intra- ; | 
venous disodium fluorescein administration are shown in Fig. 3a and b respecti- f 
vely. Intravenous control experiments provided triexponential C vs t curves in 
both animals. Fluorescein absorption versus time profiles obtained (Clark and 
Byron [6]) from C vs t data following the administration of 3 different aerosols to ^ 
dog 1 and 2 are shown in Fig. 4a and b respectively. In all cases as t->oo the | 
amount absorbed, A, tended towards the bioavailable dose (Table 3) calculated [7] S 
by comparison of areas under the i.v. and aerosol C vs t profiles. In both animals | 
the rate of fluorescein absorption (mg min - * 1 , Fig. 4a and b), after aerosol adminis- 
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g^tfe 4 First-order absorption rate constants following the administration of 3 different disodium 
fluorescein aerosols to dog 1 and 2 




Absorption Rate 
Constant (min" 1 ) 

Dog 1 Dog 2 



0.036 
0.042 
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tration was complete (Table 1) tended to increase proportionally with the amount 
deposited (bioavailable dose, Table 3). w.wi * 

ff 5a and b are semilogarithmic plots of fraction, of fluorescein unabsorbed, f 
Sus time following the end of administration (Table 1) for all 3 aerosols delivered 

DaAVeach SSS^' apparently rectilinear, suggesting first-order kinetics for 
-fluorescein absorption from the. lung by an nondurable process such aa simple 
diffusion. Values for the apparent first order rate^constants k detennmed by lmear 
recession analysis of the data in Fig. 5a and b are summarised in Table 4 - Absorp- 
tion half lives (0.693/k) averaged 11.4 and 17.3 mhr* in dog 1 and 2 respectively. 

Discussion 

In order to determine the effect of particulate characteristics and respiratory va- 
riables upon the- absorption of compounds delivered as inhalation aerosols, it is nec- 
essary to deliver well characterised aerosols in a highly controlled manner. The 
svstem (Fie. 1) detailed above enabled disodium fluorescein aerosols to be delivered 
by controlled ventilation to the respiratory depressed Beagle. The administered aero- 
sol may be varied by changing the generator or the material from which the aerosol 
is produced and the respiratory regime altered by varying inspiratory/expiratory 
times and airflow through the system. The respiratory regime employed in the pre- 
sent studv (respiratory rate 7.64 respirations min-\ tidal volume -264 ml) was 
chosen to satisfy the respiratory requirements of the anaesthetised Beagle. For ani- 
mals of the size used in this study, minute volumes of 2.0 litres have been reported 

Kerosol particle size increased, a smaller fraction was exhaled and a larger pro- 
portion deposited on the inspiratory side of the administration system. Maximum 
fractional deposition in the Beagle respiratory tract was observed with the 3.5 pm 
MMD.e aerosol. Previous studies [6] have shown that following aerosol administra- 
tion using the svstem illustrated in Fig. 1, the dose deposited in the respiratory tract 
cannot be determined accurately by mass balance i.e. (Volume inspired X ^pired 
aerosol concentration) - amount exhaled - amount lost. This is due to difficulties 
in measuring inspired aerosol concentrations during positive pressure administra- 
tion which differ from concentrations determined when the system is not pres- 
surised. Problems of this nature are well recognised in the aerosol literature. A dis- 
parity between the theoretical and actual amounts within the respiratory tract has 
been'observed bv Kreyling and co-workers [21]. However, because fluorescein is 
totally absorbed from the respiratory tract following administration as its disodium 
salt [7] the deposited dose of this compound may be calculated from the area under 
the C vs t profile. 
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Whether particulate deposition is governed by impaction or sedimentation, the M 
ger the particle, the earlier it will deposit in a system such as the one illustrated |b mod versus 
Fig. 1 Because regional aerosol deposition within the respiratory tract is ki»wn#l!^5 t belial p. 
be a function of aerosol particle size [23] administration of these three diffeSl ®?Zb study 1 
aerosols (Table 1), under an effectively constant regime, probably results in d31 r • 
rent deposition patterns. " i|p 

Semilogarithmic plots of fraction of fluorescein dose unabsorbed versus time foUovlf 
mg the end of aerosol administration were apparently linear for all aerosols , $W 
ministered (Fig. 5a and b). This together with the direct increase in the rate of <X% 
sorption (mg min" 1 Fig. 4 a and b) with dose, for the range of doses administered jM 
dicated apparent first-order absorption of fluorescein from the respiratorv tract 
a non-saturable process such as simple diffusion. A saturable carrier transport mech^P 
anism for another anionic dye, phenol red, has "been demonstrated in rat lung ruv^ 
and similar mechanism are known to exist for fluorescein in other parts of the body® 
[2, 3]. However, for fluorescein aerosol doses <4.03ing administered over soraP 
-0 minutes we found no evidence for carrier mediated transport in canine lung. : M 
Despite efforts to maintain identical conditions in all experiments some intra-animip 
variation in absorption rate "constant must be expected due to variations in fluo-i 
rescem clearance between experiments. Absorption rate constant, k (min- 1 ) vail 
lues obtained for both animals differed slightly between experiments but appeared^ 
unrelated to aerosol particle size (Table 4). Aerosol particle size and presumably! 
therefore regional deposition seemed to have little or no effect on these values. M 
At physiologic pR, disodium fluorescein is very water soluble, existing, in solution!! 
predominantly as the dianion [6]. For the aerosol particle sizes investigated, diss*! 
lution of the disodium salt in respiratory tract fluid should be extremely rapid and^ 
much faster than absorption. During its transference from the airway to the system^ 
ic circulation a solute must pass through a number of barriers of which the pulll 
monary epithelium is believed to provide most resistance to passage [9]. Lipophobicl 
compounds, such as fluorescein, traverse this barrier primarilv via intercellular pi# 
res, at rates that are dependent upon their molecular weight [11, 13, 271 and in-* 
dependent of pulmonary blood flow rates. ;L 
Given the existence of diffusion barrier control, first-order transport constants (k$£ 
are theoretically dependent upon barrier permeability, P, and an area to volume ra-?J 
tion, A/V, as ■ £| 

k r P Sf /V) (Eq.l| 
where P is the ratio of the product of solute diffusion coefficient, D, in the barrier* 
m _ S^fu ( ba A rrier / donor solution) partition coefficient, K, to barrier thickness, h, 4 
i~ * ' n area throu B" h which diffusion occurs and V is the solution! 
volume from which the solute diffuses [5, 11]. Because the A/V ratio is believed to"#. 
remain effectively constant in different regions of the respiratory tract [11] the ob-% 
servation that k was effectively independent of particle size and to some extent re- 1 
gional depositwn (Table 4), following disodium fluorescein aerosol administration ? 
direct to the canine lung, indicates that the permeability of the rate controlling 
barrier remains constant in different lung regions. Alternatively, the bulk of the de- 
position may be relatively insensitive to aerosol size. 

Conclusions 

Aerosol particle size and, to some extent, regional deposition within the respiratory 
«ract appeared to have no effect on the absorption rate constant for disodium fluor- 

GSC61H. 
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administration of this compound and measurement of resultant concentra- 
^TZ pSl may provide a valuable means of estimating V^xy 
tion versus time pro . radioisotopes. It appears from the pre- 
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Mucosal Immunity. m S Q. Oaxhn, J. L 5 Fapcz. A. S. 208 S, mifc 26 Abb! und 0 Tab., 15,5x24 

71\ J? BaV6n PreSS 1985 < Advances ^ Host Defense Mechanism, Vol. 4). Geb., Leinen, 

«p 47.00. 

Die meisten Erreger von Infektionskrankheiten dringen iiber den Respirations., Gastrointestinal. 
Oder Gemtaltrakt in den menschlichen Organismus ein. Mehr Information uber die Immunmecha. 
nismen dieser Schleimhaute erseheint daher fur viele Arzte unci Naturwisaeiuohaftler wichtig. 
l>as vorliegende Buch ist eine sehr gute Zusammenfassung der experimented und klinischen 
Forschungsergebnisse der Ietzten Jahre auf dem Gebiet der Schleimhautimmunologie. Durch 
erne gut durchdachte. unci differenzierte Gliederung ist es gelungen, die verschiedenen lokalen 
immunologischen Abwehrprozesse (humorale und sellulare) sowie cleren Wirkungsweise bei der 
Abwehr von Infektionen des Respirations, und Gastrointestinaltrakts abersichtlich abzuhandeln. 
In einem eigenen Kapitel warden Erkenntnisse der Grundlagenforschung beziiglich der Zelldiffe- 
ZnlT^ & \ ^ &tl ™ ™ d Fui ^tion des mukosaassoziierten Immunsystems dargestellt, was von 
groOer Bedeutung fur das generelle Verstandnis der folgenden Kapitel ist. Es ist den Autoren 
gehmgen, unnotige Wwderholungen in den Kapiteln des Buches zu vermeiden, obwohl die ein- 
zelnen Kapatel von verschiedenen Fachspezialisten geschrieben warden. 

m!^HTc h / S ^ dUr t h Z f lreiche Tabel,en und Abbildungen gut illustriert und enthftlt detaillierte 
methodische Beschreibungen sow,e ein sehr umfangreiches Literaturverzeichnis mit einer Viel- 
zahl neuester Arbeiten auf dem Gebiet der Erforschung Jokaler immunologischer Prozesse, was 
fur don experimental tatigen Wissenschaftler von hohem Wert ist. 
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S PL : ^ru'v^teers and 3 patients with a naturally occurring 

influenza A/USSR/77 (H1N1) -like infection were given amantadine by 
small-particle aerosol with a Collison generator modified for this 
P^ S r^a?ation periods for the ^i^",^^^^^ 
consecutive weekends from 15 min to 1 h, 4 h, 9 h and 2 jonse cutive 
days of 6 h each. The particle size was 1.2- .mu.tn mass median diametc 
and the concentration of inhaled aerosol ranged 47-75 ^-f 1 ^ 
Estimates of retained doses in 9 h were 74-149 mg.. About 2/3 or tne 
dose waf recovered in the urine. Pulmonary function studies did not 
vary significantly from base-line values and ^™*^^£ ct±a 
range for 5 of 7 volunteers . Two volunteers with^a ™ ct101 
in mid-maximal flow before exposure had a total of 3 episodes o£ 
couahinq and wheezing associated with moderate reductions in 
^maximal flow values. These episodes cleared spontaneously or 
improved promptly after isoproterenol therapy. The patients with 
inflSSa tolerated the treatment well and recovered promptly. 
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- An aerosol generator suitable for administration of a small -particle 
aerosol of amantadine for treatment of influenza A infection in man . 
described. As currently operated, the usual daily recommended oral 
dose of amantadine of 120-200 mg can be given in 8-10 h of inhalatio: 
of the aerosol. Limited clinical study indicates the safety and 
probable efficacy of the treatment method. 
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